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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide an extruder in which expansion 
molding of 

thermoplastic resin, especially polyester is enabled by utilizing 
inert gas 

such as carbon dioxide gas at comparatively low pressure. 

SOLUTION: The extruder is equipped with the body 1 of a cylinder, 
a hopper 6 

for supplying a resin raw material to the body 1 of the cylinder, a 
screw 2 

which is provided in the inside of the body 1 of the cylinder to melt 
and knead 

the resin raw material supplied from the hopper 6 and has length L 
and diameter 

D, and a gas port 3 for introducing foaming gas into the cylinder. 
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The gas 

port 3 is -provided in the position of 10D-35D of length of the screw 
2 from the 

end part on the upstream side of the screw 2. A sealing 4 is 
provided between 

the gas port 3 and the hopper 6 to airtightly part both a kneading 
part 7 for 

melting and kneading the resin raw material and a foaming part 8 for 
kneading 

the molten resin raw material and foaming gas. Screw grooves in the 
lower part 

of the gas port 3 are formed into grooves deeper than the screw 
grooves of the 
kneading part 7. 

COPYRIGHT: (-C)2000,JPO 



2/12/2007, EAST Version: 2.0.3.0 



JP,2000-052408,A [DETAILED DESCRIPTION] 



Page 1 of 5 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the shaping approach of the polyester foaming object 

using a new extruder and new it. 

[0002] 

[Background of the Invention] The foam which uses saturated polyester as a principal component from 
the former was used for a heat insulator, shock absorbing material, a container, etc. 
[0003] Such foam is produced by fabricating by kneading and carrying out extrusion molding of 
saturated polyester and the foaming gas. When carrying out foaming of the polyester, hydrocarbon gas, 
such as butane and a pentane, is usually comparatively used with high pressure, for example, 5-20MPa. 
[0004] By the way, there was a trouble in the operability of an extrusion-molding machine, the safety of 
hydrocarbon gas, etc. by the fabricating method which used such hydrocarbon gas with high pressure. 
On the other hand, although using inert gas, such as carbon dioxide gas, with low voltage, and producing 
polyester foam was known, even if the fizz of foam fell and the Plastic solid of the expansion ratio 
which can be temporarily satisfied even if it is the case where such carbon dioxide gas is used with low 
voltage was acquired, very big air bubbles and small air bubbles were intermingled, and there was a 
problem of fracturing from the ununiformity part at the time of fabricating. 

[0005] For this reason, it excelled in operability and safety, and an appearance of the foaming approach 
which can obtain uniform foam was desired, without fizz falling, even if fabricated with low voltage. 
[0006] 

[Objects of the Invention] This invention aims at proposing the approach of making foaming of 

polyester possible with low voltage using inactive carbon dioxide gas etc. 

[0007] 

[Summary of the Invention] The new extruder concerning this invention the resin raw material supplied 
from the cylinder body, the hopper for supplying a resin raw material to a cylinder body, and said 
hopper melting and in order to knead It is the extruder which has the screw of die-length L arranged in 
the cylinder body, and a diameter D, and a gas port for introducing foaming gas in a cylinder. A gas port 
is established in the location of 10D-35D of the die length of a screw from the upstream edge of a screw. 
Between a gas port and a hopper It has a seal ring for dividing airtightly the foaming section for 
kneading the resin raw material and foaming gas which fused the resin raw material with melting and 
the kneading section for kneading, and is characterized by the screw slot of the gas port lower part being 
a trench from the screw slot of the kneading section. 

[0008] As for said extruder, it is desirable that ratio of length to diameter of a screw is in the range of 
20-50. One mode of the extruder concerning this invention the resin raw material supplied from the 
cylinder body, the hopper for supplying a resin raw material to a cylinder body, and said hopper melting 
and in order to knead It is the extruder which has the screw of die-length L arranged in the cylinder 
body, and a diameter D, and a gas port for introducing foaming gas in a cylinder. A gas port is 
established in the location of 10D-25D of the die length of a screw from the upstream edge of a screw. 
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Between a gas port and a hopper It has a seal ring for dividing airtightly the foaming section for 
kneading the resin raw material and foaming gas which fused the resin raw material with melting and 
the kneading section for kneading, and the screw slot of the gas port lower part is a trench from the 
screw slot of the kneading section. 

[0009] At this time, it is desirable that ratio of length to diameter of a screw is in the range of 20-30. 
Moreover, another mode of the new extruder concerning this invention The resin raw material supplied 
from the cylinder body, the hopper for supplying a resin raw material to a cylinder body, and said 
hopper melting and in order to knead It is the extruder which has the screw of die-length L arranged in 
the cylinder body, and a diameter D, and a gas port for introducing foaming gas in a cylinder. A gas port 
is established in the location of 20D-35D of the die length of a screw from the upstream edge of a screw. 
Between a gas port and a hopper It has a seal ring for dividing airtightly the foaming section for 
kneading the resin raw material and foaming gas which fused the resin raw material with melting and 
the kneading section for kneading. In the location between a hopper and a seal ring, it has a vent for 
removing the steam generated at the time of resin raw material kneading, and the screw slot of the gas 
port lower part is a trench from the screw slot of the kneading section in it. 

[0010] As for this extruder, it is desirable that ratios of length to diameter of a screw are 30-50, and it is 
desirable that the vent is further prepared in the location of 10D-25D of the die length of a screw from 
the upstream edge of a screw. 

[001 1] The polyester foaming approach concerning this invention is faced kneading polyester and 
foaming gas and producing a polyester foaming object, and is characterized by using the above- 
mentioned extruder. 
[0012] 

[Detailed Description of the Invention] Hereafter, the extruder and the polyester foaming approach 
concerning this invention are explained concretely. 

[0013] Fig. 1 is an important section sectional view of the screw part of the extruder concerning this 
invention, and has the cylinder body 1 , the hopper 6 for supplying a resin raw material to a cylinder 
body, the screw 2 of die-length L arranged in the cylinder body in the resin raw material supplied from 
said hopper 6 in order to knead, melting and, and a diameter D, and the gas port 3 for introducing 
foaming gas in a cylinder. 

[0014] After polyester resin is fully in melting and the condition that dry and moisture is not included, as 
for the feed hopper (gas port) 3 of foaming gas, being prepared in the location which can supply 
foaming gas is desirable. For this reason, the gas port 3 is established in the location of 10D-35D of the 
die length of a screw (X of drawing 1 ) from the upstream edge of a screw. 

[0015] Moreover, in the making machine, it has the gas-seal ring 4 for dividing airtightly the foaming 
section 8 for kneading the resin raw material and foaming gas which fused the resin raw material with 
melting and the kneading section 7 for kneading between the gas port 3 and the hopper 6. This gas-seal 
ring is not limited to one, and two or more gas-seal rings may be prepared between the gas port 3 and the 
hopper 6. The gas-seal ring may be further prepared also in the downstream (namely, foaming circles) of 
a gas port further again if needed. In addition, stable foaming is possible even if it is the case where a 
gas seal is not formed in the downstream. 

[0016] The screw slot 5 of the gas port lower part is deeper than the screw slot of the kneading section 7, 
and it is [ the screw depth of flute of the kneading section is larger than 1 .0 times, and ] usually desirable 
that they are 1.2 to 1.6 times preferably 1.6 or less times. In addition, the depth of flute in this invention 
is defined as shown in drawing 2 . 

[0017] Although resin may flow backwards to a gas port when a screw slot is shallow, and cylinder 
internal pressure increases and it becomes higher than the pressure of a gas supply bomb in case melting 
resin and foaming gas are kneaded Like the extruder of this invention, if the screw slot of the gas port 
lower part is made deeper than the screw slot of the kneading section In case the opening between resin 
and a cylinder wall becomes large and kneads melting resin and foaming gas, it is controlled that 
cylinder internal pressure becomes higher than the pressure of a gas supply bomb, and it can prevent the 
back flow of the resin to a gas port. As for the screw depth of flute of the foaming sections 8 other than 
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the gas port lower part, it is desirable that it is comparable as the screw depth of flute of the kneading 
section 7. 

[001 8] Moreover, as for such an extruder, it is desirable that ratio of length to diameter of a screw is in 
the range of 20-50. Such an extruder kneads polyester and foaming gas, faces them producing a 
polyester foaming object, and is used suitably. 

[0019] When using the fully dried polyester raw material as a resin raw material, as for such an extruder, 
in the above-mentioned extruder, it is desirable to use that by which the gas port is established in the 
location of 10D-25D of the die length of a screw from the upstream edge of a screw. It is desirable for 
ratio of length to diameter of a screw to be in the range of 20-30 in this extruder. 
[0020] Moreover, when moisture is contained in the polyester raw material, it is desirable to use the 
extruder which has the vent 9 for removing the steam generated at the time of polyester raw material 
kneading which is illustrated by drawing 3 . When moisture is contained in such a resin raw material, in 
the above-mentioned extruder, it is desirable to use that by which the gas port is established in the 
location of 20D-35D of the die length of a screw from the upstream edge of a screw. It is desirable that 
ratio of length to diameter of a screw is in the range of 30-50 in this extruder, and it is desirable that the 
vent is further prepared in the location of 10D-25D of the die length of a screw from the upstream edge 
of a screw. 

[0021] As for the screw slot 10 of the vent 9 lower part, it is more desirable than the screw slot of the 
kneading section 7 (except for the vent lower part 9) that it is a trench. The screw depth of flute of the 
kneading section 7 (except for the vent lower part 9) is larger than 1.0 times, and, as for the depth of 
flute, it is usually desirable that they are 1 .2 to 1 .6 times preferably 1 .6 or less times. Thus, if the screw 
slot 9 of the vent lower part is made deep, the outflow of the resin to the vent upper part can be 
prevented. 

[0022] Such an extruder especially is suitable when carrying out foaming of the polyester raw material 
with which 0.2 - 0.4% of the weight of moisture is contained in the raw material. Using the above 
extruders, the polyester foaming approach concerning this invention kneads polyester and foaming gas, 
and produces a polyester foaming object. 

[0023] Although it is not limited especially if the foaming gas used in order to make polyester foam by 
this invention is inert gas, and inert gas, such as a carbon dioxide and nitrogen, especially its carbon 
dioxide are desirable, TORIKURORO mono-fluoro ethane, a dichlorodifluoromethane, 
monochlorodifluoromethane, TORIKURORO fluoro ethane, the dichlorotetrafluoroethane, 
dichlorotrifluoroethane, monochlorodifluoroethane, tetrafluoro ethane, and such mixture can also be 
used if needed. 

[0024] It is also possible to introduce the above foaming gas into the gas port of an extruder directly 
from a storage bomb in this invention. Furthermore, a pressure-control instrument may be formed if 
needed. 

[0025] The pressure of the gas for foaming used is suitably chosen according to expansion ratio, and it is 
desirable that they are usually 2MPa(s) thru/or 5MPa extent. The expansion ratio of the foam obtained 
by this invention is twice thru/or about 10 times. 

[0026] The well-known various polyester resin for which the polyester resin used as a raw material by 
the shaping approach concerning this invention uses polyethylene terephthalate, 
polyethylenenaphthalate, and polyethylene iso free-wheel-plate RETETO etc. as a principal component 
is mentioned conventionally. Such polyester resin may contain other components, such as other resin, 
rubber, and an additive, if needed. As such other components, conventionally well-known various 
components, such as the polyolefin resin by which a laminating is carried out to polyester mold goods, 
Eval, acrylic resin, a stabilizer, a bulking agent, and a coloring agent, are mentioned. 
[0027] As for the polyester raw material used by this invention, it is desirable at the time of melting that 
it is hyperviscosity. For this reason, the compound which contains a multifunctional compound etc. in 
polyester resin may be blended. 

[0028] Multifunctional-compound:2-30 % of the weight which has three or more functional groups per 
molecule as such a compound, and concentration support resin: The compound (it is called a 
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multifunctional-compound concentrate) containing 98 - 70 % of the weight is used preferably. 
[0029] As a multifunctional compound which has three or more functional groups per molecule, the 
aromatic compound which has functional groups, such as a carboxyl group, an acid-anhydride radical, 
hydroxyl, and a glycidyl group, an aliphatic compound, an alicyclic compound, etc. can be illustrated. 
As such a multifunctional compound, trimellitic acid, pyromellitic acid, pyromellitic dianhydride, a 
naphthalene tetracarboxylic acid anhydride, a cyclopentane tetracarboxylic acid anhydride, an ethylene 
glycol-screw (anhydrotrimellitate), glycerol-tris (ahhydrotrimellitate), trimethylol propane, 
trimethylolethane, pentaerythritol, diglycidyl terephthalate, tetradecane -1, 4-dicarboxylic acid glycidyl 
ester, etc. can be mentioned, and especially pyromellitic dianhydride is desirable. 
[0030] As concentration support resin of said multifunctional compound, polyolefines, such as 
polyethylene, are used suitably. As such polyethylene, they are ASTM D-1238 and 190 degree C 
especially, 0.2-25g / low density polyethylene whose 10 minutes are in the range for l-20g / 10 minutes 
preferably is desirably used for the melt flow rate (MFR) measured by 2140kg of loads. 
[0031] When the sum total of the multifunctional compound in a multifunctional-compound concentrate 
and concentration support resin is made into 100 % of the weight, the rate of a multifunctional 
compound is usually 5 - 20 % of the weight preferably two to 30% of the weight, and, as for the rate of 
polyethylene, it is preferably desirable that it is 95 - 80 % of the weight 98 to 70% of the weight. When 
the multifunctional compound is blended at such a rate, the dispersibility of the multifunctional 
compound in the inside of concentration support resin comes to be excellent. 

[0032] A multifunctional-compound concentrate can be obtained by carrying out melting kneading of a 
multifiinctional compound and the polyethylene at said rate. Usually, a multifunctional-compound 
concentrate is pelletized and used. 

[0033] As a polyester raw material used by this invention, that in which a multifunctional-compound 
concentrate is contained in two to 8% of the weight, and polyester resin is preferably contained in 98 - 
92% of the weight of the amount 99 to 90% of the weight one to 10% of the weight is desirable. Such a 
polyester raw material is producible by carrying out melting kneading of polyester resin and the 
multifunctional-compound concentrate so that it may become said compounding ratio. 
[0034] In this invention, this polyester raw material melting kneading object may once be changed into 
powder or a pellet, and you may use it for foaming. Moreover, without passing through powder or a 
pellet, within one making machine, melting kneading may be carried out and foaming may be carried 
out continuously. 

[0035] After fusing said polyester raw material within said extruder, foaming gas is introduced into the 
melting resin in an extruder under pressurization, and it is made to extrude and foam in the shape of the 
shape of the shape of a film, and a sheet, and hollow, cylindrical, the letter of a block, or other 
configurations by the foaming approach concerning this invention. 

[0036] Beyond the temperature of the resin temperature at the time of melting in an extruder, for 
example, a 240-3 10-degree C temperature requirement, that polyester resin fuses is desirable. Hereafter, 
it describes about the example of the polyester foaming approach concerning this invention. 
[0037] i) It is usually the approach of making it foam immediately after pouring in foaming gas, such as 
a carbon dioxide, under the pressurization of 5-15MPa preferably, for example, 250-'s300 degrees' C 
carrying out heating kneading preferably at 255-280 degrees C, and extruding from a die 2 or more 
MPas under the pressurization after supplying and fusing a polyester raw material to the above- 
mentioned making machine. 

[0038] ii) It is usually the approach of making it foam, carrying out heating kneading preferably at 255- 
280 degrees C, considering as a continuation tube, and carrying out [ pour in foaming gas, such as a 
carbon dioxide, under the pressurization of 5-15MPa preferably, for example, ] inflation molding 250- 
300 degrees C 2 or more MPas under the pressurization after supplying and fusing a polyester raw 
material to the above-mentioned making machine. 

[0039] The amount of installation of foaming gas is usually 0.1-20 % of the weight preferably 0.05 to 
50% of the weight to the amount of melting mixture. Especially the configuration of the Plastic solid 
acquired by foaming of this invention may not have a limit, and the shape of the shape of the shape of a 
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film and a sheet and hollow, cylindrical, the letter of a block, and what kind of other configurations are 
sufficient as it. Fabricating, such as carrying out a laminating to other goods by the extrusion laminating 
method etc. further, for example, may be performed. 

[0040] When extruding foam in the shape of a sheet, it is made to cool and solidify with one piece or 
two or more cooling rollers which were adjusted by the temperature of 100 degrees C or less. In that - 
case, foam is rolled round if needed or is cut by the die length of arbitration. 

[0041] According to the foaming approach concerning such this invention, a foaming eel is uniform and, 
moreover, the foam of high expansion ratio can be obtained efficiently. In addition, although especially 
expansion ratio is not restricted, it is desirable that they are usually about 2 to 10 times. Moreover, as for 
the diameter of a foaming eel, it is usually desirable for there to be l-400microes in the range of 50- 
400micro preferably. 

[0042] In this way, the obtained polyester foam can be used for the application of requests, such as a 

heat insulator, shock absorbing material, and a container. 

[0043] 

[Effect of the Invention] Uniform polyester foam can be obtained without according to this invention, 
fizz falling, even if it excels in operability and safety and fabricates with low voltage using inert gas, 
such as carbon dioxide gas. 

[0044] Such polyester foam can be used suitable for the application of a heat insulator, shock absorbing 
material, a container, etc. 



[Translation done.] 
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^yxxT^k^^xk^riMLt^yxxr^ 
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k£1«8kl/0^. 
[00 12] 

[0013381 Hli* *fracffi4ffa«l<&x? 'J a 
HW4HOB<«Bfiii0T» *) . x y y 1 k . 8JBI 

'J y fctfxo* 7A- 6 k 

io D<ox^yjL-2k, v-yy^-rtfcSS&tfxfc&A-f 

Sfc«xO/rx^-h3k5r*LTV^|)„ 
[0014] $Kfi#*tf>#iftP (#Xtf- h ) 3te, * 
yxxr/^I^ 5 5E^lcjfSl-^§ix, *»Sr*^^ 

flTV^Clk* { M^Lv\ ZCDtzbb. tiAtf-h3te. 

x9 y a-cr)±sijsaii: ox^ y a-o^^^ 1 o d 
-3 5D<otaat (hkox) ts»t4>*i-ci^i. 

[00 15] ifc. tiU^Sbti. W-h3t*7A' 

20 7k. «HLfcfflll&]Ifik«BS^^k^fi«^ifcA« 
k ^^tEH-n»^(0*'xi/-;uy y^4 
I/O** . c:co^x^-;uy y^ti, l -PtRRSS 
toTtt*< , «ssK0^xv-;wy yymxx- 

h 3 k * -/ a- 6 k corat-Rtt <=>ilT V %T t J: v\ § t 
[0016] if XX- YTUVX9 y a -81 5(4, WM 

30 gp7iox^ y a-ati o ta< > aft. s»at<ox^ y 

a-a^a5§W1.0fg«k9^^<1.6fgOT. »^L<(4 
l.2~1.6<gk'3:oTV^ik* s a*Lv>. *^bj 

[ 0 0 1 7 3 X9 'J a-8W«V^, }Sil8})iik%?g 

^'x k fcaaw aRtcs/ u y^-i*iffi* 5 Kt o . #x« 

^^y^wffiijJ: 9 t>S< *S k . *'x^- h tfian*« 

9t^<LTfc<k. fflflikv'Jyr-Mk^wSI® 
40 *>'^#<^9, SUtaMBkJK&Jf^kSraW-filRfc. 
x'J y^-rtffi**^xfit*&^y^coE73J: 9 tffi< : 5:!» 

^k*«j$^. tfxx-ywmii<7ims.ztii±th 

ZbtfX'Zi. *fxX-hTWM(om&&SCDX9 y 

*-8Ko»$tt» mm®7<?>x9v±-m<7)mb®n 
g.xb&zti)mti\.\ 

[00 183 Clc^J: d=Srffmiati. *?'J*-<0 
L/D*>'2 0~5 0OffiHtS)l>Ck^mLO. CK9 
J:d^ffai«S(4. ^'Jxx-f/Wk^iS^xkS-SStL 

50 &Jf!$*lS. 
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[0019] zcDXozmtimi. mmsmtix. % 
wz&mztit:* y x.xT>m®zmm& ±ie 
wmiz&^x % tixx-vtfx? y x-ni&mm 

X U l 0 D-2 5 DtfOfflStlftJt^ 

tt, X^'Ja-^L/D*<2 0~3 0OKSt*>l»C:i: 

mi U\ 

[ 0 0 2 0 ] *fc, itf'jxxfyHWW^^ 

mMWzmvstiix t , ±.nmmz 

is wc . ^x*-- h*<x^ y j.-eo±a(ai^<}: 
'J a-C0*$<7)2 0 D-3 5 DOftBlCfStt^flT 
fcOfcttflWN&.IfctfffjfcU*. i«^)ffllJ«Ttt, X? 
y jl-cO L/D A< 3 0 - 5 0 OtEHfc* &Zktf$li L 

1- cOft$(^l 0D~2 SD^Jttfgtt'oixTV^i 

[0 0 2 1] Oh9T&<7)X?V*.-mi 0tt» £8 20 

1. 0«J:9**<1. 6teJ2TF. ff*L<ttl. 2~ 
1. 6»fc*-5-cvi4ikA«a*L^. HOiSfc^v 

[0022] zcvxd%ma,mi. mz. mwzo. 

2- 0. 4S*%<9rt##££*lT^I>tfyxXT;WK 

tizftms»t&*&&m-ct>&. *#S£«**y 30 

T, y xxfvufc IS&tfx fc &MMLX . *'Jxxf 
[0023] *miX'XVXAT>\'ZftfeZitht:MZ 

mztii&mztt. T^mxx'btummzz 

x?>\ x?nnf h77^nx^>' < x?naby 40 
7 A* ox * vft £ fife o^tt i> ttJfl-f 6 i t * ? T' 

[0024] ±&cr>£o%%mAzm, 
*>*&bwiiim<?)#AX-hizw.imA-r&zb 

£fft»tTt>«fcV>. 

[0025] flLffl$fl&«iaffl^Offi*«. &?sfg* 
izmtXmmiRZtl. a*2HPa$rHL5MPag«-C* 
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[0026] *5MBCffi*«»*ffi-Ci[fli; ixmZ 

h, ^yxf-uyt^u-K tfyxf-uwv?? 

l/f- h * fc* £iJfcft t f * «0# y xx 

r/MIJIIi#*fffeiT.6. ClOJ: d&tf yxx-r/pgjflg 

ft*-£tSia<OX'br>Xhi^\ Z<DX 0%H&<7)&titt I 

■Ctt» ^yxxr^^iftt««5<i6^y^l'7-f > 
[0027] *%BJT'<affl-r-l»^ l JxXT;HIf4<i. 

[0 0 28] -KOio&Kl^UfclT. 1#?S*:93 

fflCLh<owi«aisr*f 4^*eriefl:^* : 2~3om»% 
(&-m<t&Mmm>k^o) wmKmztiz. 

[0029 3 l#^3£9 3ttt±<0Wt£££*-tS£ 

SL to^ y -y hi!, i*tn^ »J «y hK, 

y^Kift. xf-wy/yn-yu-t'x (mpnh 
y*yf-H . ^y-to-^-hyx (rytnoh 

-;ux^y, ^>-^x'jxy ^y j/y^fl/ 

iwxxf A^fr w s £ t , #ci*eo> y y 
[0030] mi&^mit&fanmmmmt ix 

til. £(?>io%XVx.*\'>t IX. nizpsm d-123 

8, 190°C, ?^rS2140k«'CSI^t/i^/Uh7O-U-h 
(MFR)*<0. 2~25g/10^, if*L<(il~ 
2 0 g/l 0^KHfc*>l>ffi^S^yxf-wy^'S4 

[00313 &wfcittM%mn*e>ZGm<tismkm 
tt&tonm&t* as2~3oa*%, #^L<tS5~ 

20MA%X'h r ). ^yx^l^y<7)fij^r«9 8~7 0a 

[00323 ^mfc-smmmit. zGmit&fatx 
vx+uyt zmmizx-mimm-thzkizx 
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Z t #T*# h. 313. #^fc£WM«Wi^U y Mb 

ixm-ri. 

[0033] *%WvmZtL$>XVJLAT)m®i: I 

■cuu jm^mwi-ioiix. #* l< 

U:2~8fi*%. *yx*f-7l/ffljfefi*9 9-9 OJM 

«*«fl*u\ coidisKuxx^wscRtt, ires 

6. 10 

[0034] xftWTii, zcoxvxxTimfmmM 

[0035] *»9ifcffi4aHS«#ar8c"Ctt. mflS^'J 
JBtttcffffll/rfciSS-lU. 20 

[0036] wmx'mm&fcom^&mixv^zT 
>u®mmm?$>i§>m±. 24 0-3 1 o-oo 

[0037] i)sKyxx?>WKfl*J;KJSJ^fcttt& 
U }#itU:<0*>, floET. l«2MPaa]i. 
<<i5~15MPa <OtBffTTZBMtft3lW<0JKfi^ 
£&ALT. «aii.«f2 5 0~3 0 0-C, #4L<(i2 5 
5-2 8 0'CCSD^ii^L. y<tfrh# LaSLfclttK 

m&zitfm. 30 

[ 0 0 3 8 ] i i) 'J i^fJUW SrifEfiBBDSfctftte - 
Ls »»UW>fc, iDET. a*2MPaJjLh. 
<(i5~15MPa CO JpffTTZlMktt5lW<0««!^ 
fc&AL-C, {Utf2 5 0~3 0 0"C\ $f^L<ii2 5 
5~2 8 0X;tjD«ft^L, WM-?.-7bl. 4 >7 

[0039] m.tix<m\mt. 

ixrmo. o5~5oa*%. #4L<iiQ.. i~ 

2 0MJVC**. *»#0lH6l^T1&£ft*J*»* 



^2000-52408 

8 

[oo4ouea*fc5/-h«Kffia-r«^tt» 100 
•cjaT*>a*fcKff$iifc 1 fit l< tt«»ffl<o&fiia 

-^THWJ. HHbS-tS. JKS*Wiifi«{cjBt 

[004 1 ] ^coJ: ^ =Sr*«W{c«4JKSlSJRIK£lc J: 

»*.]:< ft* JHSffiPPttWfcMR 
3*i$rn#, >I$2~ 1 0«SlTCA4C: t jWB* L 

4fc* affi-fe/kffili. fflS. 1-400//, #4L 
<tt5 0~4 0 0juW«H(c**ii:4<a*L,V\ 

[ o o 4 2 ] z o LxnatitzxvxATii'tmmi. 
mm. mm. mmmm^mmizmmx^h. 

[0043] 

t> ?&ffltia«ffiTf I. i fc , 'J x^r^JS 

[0 044] itoid^'Jxx-f/UfKfiWi, ffirlft 

«. *s«t, ®mmmzmizmx'%&. 
[Hi ] *»B*o«}ajs»cwffls*i4««ai«<o^^u 

a-IB<o»«BriiiH-c»«.- 

[H3 1 *mwmffl£Mmztit>'<>y htmtm 

[firfWjn 

1 mmn^jyr- 

2 x;>Ja- 

3 tfXtf-h 

4 j/-^yy/ 

5 hTS&cOX? 'J 

6 

7 

8 %m 

9 ^>-b 

10 ^yVTWnx? V 

D X^Hi-OKfl 

X hcOv-'J y^-TC0±SEffl*>t<0 

SBBi 
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. mmm & a m 

oj □ mfxmmmm^T s i # 2 # 

(72)«Wt if H S - 

UiPBSWBWl*BrW5l^TB l#2-f 
=#fl3WK*ttl*i 
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